OCT 0 6 2003 |/ 

^''cTOTCACGCCGG<XrrcrAC<.rCCCAG«5AG«5AGGGGCGOCCCACACCCA<»CCC^^ 

C*GG*GCCCaGCTTC»CT^CCCACATAG^TAGTCCATCCCCAGArrCCK:CA™™^^ 
GGACCC.«3GAGCTCT«^TrrGGAGT^CCAAACK3TiT«^ 

AATACTGAATATATGAGTTTTTCAGTTTTGA 



FIG. IIU 



ft 



N-terminal domain truncated telomerase 

ATGCCGCGCGKrrCCCCGCTGCCGAGCCGTGCGCTCCCTGCrGCG^ 

MPRAPRCRAVRSLLRSHYREVLPLATFV 
CGGCGCClW:CCCAGG^^ 

CCCCTCCTTCCGCCAGGTGTCC^CTGAAGGAGCT.^T^CC^^ 
PSFRQVSCLKELVARVLQRLCERGAKW vlimt va 

CO«^CCCCCCCGA<^CTrCACCACCAGCGTG^ 
GCT«nTCACCTOCTOGCACGCTCC^ 

CAGCCGAAGTCWK:CGTrGicCAAGAG<X:icAGGanGGiGCTGCCCCT(k^ 
SRSLPLPKRPHRGAAPEPEHTPVGQGSWAHPGRTKt.l-ouit 

^^CTGTGTOO^TCACC^CA^^^^^^ 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCC^TCCCCCGGTC^^^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPfai'i'i'i' 

CTCTCTGAG^CCAGCCTGAClt^GCrCGGAGGCTCGTC^AGA^^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRTfWU^ 

AATGCGGCCCCTGTITCTGGAGCTGCriXS^CCACGC^^^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTP AAGV;,AK 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGA^ACACAGACCCCCGTCGC^^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWUVXV,rvR«^. 

CCTGCGCCGGCl^TX^CCCCCAGGCCTCT^GGGCTCCAGGCACAA^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKl.i»i.yi:.i^ 

GACGTGGAAGATGAGCGTGCGGGACTGCGCrmSCTGCGCAGGAGCCCAG^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKi'i.Hw^^ 

GA^G^^TACGTCGTCGAGC^^ 

AAT- -NNN- :GACAGTCACaAGGGGGGTT^CCGCCGGA6TGGGCGTCCCCAGGGTrGACT^^ 

CATGGGTGGACGTGGCCCCGGGCAT^CTTCTGCGTGTGCTGCCGTGGGTGCCCTGAG^ 

GCTGAGCAAGCCTCCTGAGGGGCTCTCTATTG- 



FIG. IIA 



Truncated protein 1 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGKXSCTCCCTGKrrcCGCAGCCACTACCGCG^ 

MPRAPRCRAVRSLLRSHYREVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAGCGCG^^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 
CCCCTCCrrCCGCCAGG^TCCT^^ 
CGGGGGCCCCCCCGACGCCI.CACCACCAOC^^^ 



GCTGGCACGCTGCGCGCTCTTTGTGCT^TGGCTCCCAGCTCCGCCTAC^^ 
LARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 



ACACGCTAGlXX^CCCCGAAGGCGTCrrGGGATGCGAACGGGCCTGG^^^^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRKt,l,bA 

cagccgaagtctgccg™cccaagaggcccaggcgtggcgctoccccix.agcc^^ 

SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 
TGGTTTCTGTGTGGTGTCACCTOCCAC, p^^^^^g^^^^j^SGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCC^^^^ 
STSR.PPRPWDTPCPPVYAETKHFLYSSGDKEQLRPbfi^L.^ 

ctctctgaggcccagcctgActggcgctcc^ggctcgtggagaccatct^ 

SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRifwy 

AATGCGGCCCCTGmCTC^AGCTCCTTGGGAACCACGCGCAGTXSCCCCT^^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAV 1 fM*^\^v 



GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGG^^^^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWgvxofVK/iv, 

CCrrGCGCCG^CT^TGCCCCCAGGCCTCTGGGGCTCCAGaCACAACGAACGCCGOT^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSl>Uii.i. 

GACGTGGAA^T^GCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAaGGGTT^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWi. 

GAl^AGTGTGTACGTCGTCGAGCTCCTCAGGTCTTTCTrrTATGTC^^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQfait, 

AATCAGACA^CTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAaAGGTCAGGcA^^^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPU 

GTGGCTGTGCTTTGGTTTAACriTCCTTTTTAACCAGAA 
VAVLWFTFLFNQK 

CGGGCTGCG^CCGATTGTG^CATGGACTACGTCGTGGGAGCCAGAACG'k'CCG^^^ 
GLRPIVNMDYVVGARTFRREKR PSVSFRG* 



FIG. IIB 



Truncated protein 2 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCT<X:<kAGCCACTAC^ 

MPRAPRCRAVRSLLRSHYREVLPLATFV 

CGGCGCCT^CCCCAGGGCTGGCGGC^ 

CCCCrCCTTCCGCCAGGTGTCCreCCTGAAGGAGCTGGTGGCCCGAGTO^ 
PSFRQVSCLKELVARVLQRLCEKLjAP-wvu 

COC^CCCCCCCOAGGCCrrCACCACCAicGT^^^ 

GCTGGrrcAic7x;cixKK:A6<x.iGCGCGCTCTrrc=itx:i^ 

LVHLLARCALFVLVAPSCAYgvc^fi'J-' w 
.™«^CCCCC=«aOCGTCTOGa.TGCG^^ 

CAGCCGAAGT^CGTTCCCCAAGAGGCCCAGGCCn^^ 

TGGmCrG4xnX3GTCTCACCTCCCAGACCCGCCGAAGaiGCCACerCT^ 

GFCVVSPARPAEEATSLEGALSGTRH£,HFbVk,Kwxi« 

ATCCACATCGCGGCCACCACGTCCCTGGGAC^^^ 

CrCTCTGAGGCCCAGCCTGACTGGCGCTC(^AGGCTCGTGGAGACCATC^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLP0K3CHU 

AATGCGGCCCCTGT^ITC^GCT^Cr^^ 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAf^ACACAGACCCCCGTCGCC^^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYt,rvKi. 

CCTGCGCCGGCTGGl^CCCCCAGGCCTCTGGGGCTCCA^^^ 

gacgi<;gaagatxiagcgtgcgggactgcg^^ 

gatgagtgt6tacgtcgtcgagctcctca^tc™™atgtcac^^^ 

MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWbKi.yi'^ 

AATCAGACAaCACTTGAAG^GGGTGCAGCT^GGGAGCTGTCGGAAGCA^^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFlFi^ir'u 

cgggctgcggccgattgWai^ctacg^^^ 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTG^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQUFfi^c. 

TGTCAAGGT^TGl^CGGGCGCGTACGACACCATCCCCCAGGACAGGCTCAC^^ 
VKVDVTGAYDTIPQDRLTEVIASIIKPQNTYCVRKYAVvy^ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCAC 
KAAHGHVRKAFKSH 

GTCCTACGTCCAGTG 
V L R P V 

CCAGGGGATCCCGCAGGGd^«TCCTCT6cACGC^^ 

T^TTTCTTilTCGT^CACCTCACCTCAicCACGCGAA^CCTTCCTcAGGACCCTGGTC^ 



FIG. lie 



Truncated protein 3 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTCCI^GCAGCCACT^ 

MPRAPRCRAVRSLLRSHYREVLPLATFV 

BCGCGCTGGTGGCCCAGTGCCTGGTGTGCGTGCCCTGGGACGCACGGCCGCCCCCCGCCGC 



CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAGCGCGGGGACCCGGCGGCTTTCC< - ^^T.^r-irnvinaRPPPAA 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCAGGTXSTCCTCCCT^GGAGCTGGTGGCCCGAGTC^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGG^^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLIjIjRKVuuuv 

GCTGGTTCACCrrcCTGGCACGCTCCGCGCTCT^TC 

lvhllarcalfvlvapscayqvcgpplyqlgaatqarppf 
acacgctagt^ccccgaaggcgtctgggatccgaacgggcctggaac6ata^^^ 

HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRR^tj:>A 
CAGCCGAAGTCreCCGJTGCCCAAGAGGCCCA^^^ 

tggtttctgtctggtctcacctgccagacccgccgaagaAgccacctct^ 

GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP^ 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGC^^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFbLiij 

CTCTCTGAGicCCAGCCTGACTGGCGCTCGGAGGCTCGT^^AGACCATC^C 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATCCGGCCCCTGTTTCTGGAGCTGCTT^ 

GGAGAAGCCCCAGGGCTCTCTXK^CGGCCCCCGAGGAGGA^ACACAGAcicCCGTCGC^ 

CCTGCGCCGicTXK^TGCCCCCAGGCCTCraGGGCrrCCAG^CACAACGAACGrc^ 
L R RLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLOEL 

GACGTGGAAGATGAGCGTGCGGGACTGCG^TTGGCTGCG^GGAGCCCAGG^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAK.fL.Hwi- 

GATGAGTGTaTACGTCGTCGAGCTGCTCA^TCTTTCirkATGTCACGGAG^^^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQblt* 

aatcagaca^cttgaagAgggtgcagc^gcgggagctgtcggaagcagaggtcaggcAgcatcggg^ 

IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKk-u 

cgggctgcg^ccgattgtg^catggactAcgtcgtggg;.gccagaacgttccgcagagaaaagagggc6^^ 

GLRPlVNMDYVVGARTFRREKRAERLTSRVKALFSVl.wiii 

GCGGGCGCGaCGCCCCGGC^TCCn^CGCCrrCTGTGCTGGGCCTGGACGATATCCACA^CCT^^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPEi.xr 

tgtcaaggtggatgtgacg^gcgtacgAcaccatcccccaggacaggctcacggaggtcatc^ 

VKVDVTGAYDTIPQDRLTEVIAS I IKPQNTYCVRRYAVvy 

GAAGGCCGCaCATGGGCACGTCCGCAAGG^CTTCAAGAGCCACGTCTCTAcCTTGACAG^CCTCCAG^ 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPl.KiJ 

tgccgtcgt^tcgagcagAgctcctccc^gaatgaggccagcagtggcctcttcgacgtctt>cctac^^ 

AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

ccaggggatcccgcagggc^ccatcctctccacgctgctctgcagcctgtgctacggcgAcat^ 

QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

tgatttcto^ttggtgacacctcacctcacccacgcgaaaaccttcctcAggaccct^ 

DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNtP 

TGTAGAAGA^GAGGCCCTGaGTGGCACGGCmTGTTCAGATGCCGGCC^CGGCC^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSR 

GTGAGCGCACCTGGCCGGAAGTGGAGCCTGTGCCCGGCTGGGGCAGGTGCTGCTGCAGGGCCGTTGCGTC 
TGCCACAGGGTCCCCCTCGTCCCATCTGGGGCTGAGCACAAATGCATCTTTCTCTGGGAGTGAGGGTGCCT 



FIG. IIG 



Altered C-terminus protein 



A L L D G A R 



ATCCCCKGCGCTCCCCGCrGCCG^GCCGTGCGCTCCCTGCrcCGCAG^ 

MPRAPRCRAVRSLLRSHYREVLPLATFV 

CGGCGCCT^CCCAGGGCTGGCGGckjG 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGT^CCCGAGTG^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFQ, 

CGC^CCCCCCCG.<^CTrC.CC*CCAGCG^CGC^^^ 

«rroGTrcAccrocrcocAC«:TGCGCG^ 

.LLLicGACCCCGAAGOCGTC:^TGCa;.ACGGOCCT^ 

HASGPRRRLGCERAWWH&vitc^tvj 

CAGCCGAAGTCT«:CGTTCCCC«GAGGcicAGGCGTGGC^ 

TGGT^CTG^TGGTOTCACCTXSCCAGAcicGCCGAAGA^GC^CCTCTT^ 

GFCVVSPARPAEEATSLEGALSGTRHSHPbVLrKynn 

ATCCTVCATCGCGGCCACCACGTCCCItKXJACACGCCTTGTCCCCC^^^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDK 



Q L R P S 



CTCTCTGAGaCCCAGCCTGACTOGCGCTCaGAGGCTCGTGGAGAC^^ 

AATGCGGCCCCTGrrrCroiAGCTGCn^AACCACGcicAGlXX^CCCTACa^^ 

MRPLFLELLGNHAQCPYGVLLKTHCPL.RAAVii^««vj 

GGAGAAGCCCCAGGGCTCT^CGGCCCCCGAGGAGGA^CACA^^ 

CC^GCCG^TGCCCCCAGGCCTCTiGGGCTCCAGGC^ 

GACGTGGAA^TGAGCGTGCGGGACTGCGiTTGGC^ 

gItgagtgt^acgtcgtcgagctgctcaggtc™^ 

AATCAGACA,^CTrGAAGiGGGTGCAGCTGa3GGAGCT^CGGAAGCA(kGGTCAGGCA^^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRbRFIFRl-u 



CGGGCTGCGaCCGATTCTGiACATGGACTACGTCGTCGG^GCCAGAACGiTCCGCAGAG^GAGGGC^^^ 
GLRPIVlJMDYVVGARTFRREKRAERLTSRVK.Al.lfOVi.nii. 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGC^ 

TGTCAAGGT^TGTGACGGGCGCGTACGACACCATCCCCCAGGACAGGCTCACG^^ 
VKVDVTGAYDTIPQDRLTEVIAS I IKPQNTYCVRR^AVvu 

CAAGCCCGCCCA^CGTCC^^^ 

tgccgtcgtcatcgagcagAgctcctccctcaatgaggccagcagtggcctc^^^ 

AVVIEQSSSLNEASSGLFDVPLRFMCHHAVKiKtjT^oi 
CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGC^^ 

TCAT^CrrGTTGGTGACACCTCACCTCACCCACGCGAAAACCTTCCrcA^^ 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNlTF 

tgtagaagacgaggcccig^tcgcacgg^:tittgttcagat^^ 

VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTI.EVUt>uia;> 

CTATGCCCGaACCTCCATCAGAGCCAGTC^'CACCI^CAACCGCGGCTTCAAGGCT^ 
YARTSIRASLTFNRGFKAGRNMRRKLFGVLRLKCHfai.i^i.iJ 



ITTGCAGGTaAACAGCCTCCAGACGG^^ 

CCCCACATTkrCCTCCGCGTCATCTCTGACACGGCCTCCCTCTGCTACT^ 
PTFFLRVISDTASLCYSILKAKNAi^ 



CCGAAGAAAACATTTCTGTCGTGACTCCTGCGGTGCTTGGGTC 
EENI LVVTPAVLGS 

■CCGGTGTCTCCTGGGAGGGGAGTTGGGCTGGGCCTGTGACTCCTCyVGCCTCTGTTTTCCCCCAG 



GGGACAGCCAGAGATGGAGCCACCCCGCAGACCGTCGGGTGTGGGCAGCTTT< ^ „ „ . ^ r 

GQPBMEPPRRPSGVGSFPVSPGRGVGLGL 



FIG. IIH 



Protein that lacks motif A 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGC^ 

MPRAPRCRAVRSLLRSHYREVLPLATFV 
CGGCGCCT^CCCCAGGGCTXX;CGGCTGGTX.CAGCGCGGGGAC^^^ 

RRLGPQGWRLVQRGDPAAFRALVAQC 
CCCCTCCyCCCX:«Ga«^CTGCCrGAAGGA«^ 

cLLLcLcAGGCCm^ACCACCAGCG^CGCAGCTACCrOCCC^^^ 

GGPPEAFTTSVRSYIjPN i V 

icLLi^CCclA 

CAGCCGAAGTCHSCCGITCCCCAAGAGGCCCA^^^ 

TGGITTCTGTOTGOrGpCCTCCCAGA^CCG^^^^ 

AjcCACATcicGGCCACCACGTCCCTGGGACACGC 

CrCTCrGAG^CCAGCCTXa>Cl«K:GCTciGAGGCTCGTiGAGACCATciTTCTGGG™ 

SLRPSLTGARRLVETIFLGSRPWMPCjiFKKUi^T^ 

AATGCGGCcicrGmCI^^GAGCTGCrraGGAACC^^^ 



GGAGAAGCcicAGGGCTCreTGGCGGCCcicGAGGAGGAGGACACAGACC^ 

CCTGCGCCGicTCGTOCCcicAGGCCTCraGGGCTCCAGaCACAACGAAiGCCGCTTCCT^^ 

LRRLVPPGLWGSRHNERRFLRNTKKFISDt-KHAJ^i^oi^v 

GACGTGGAAiATX^GCGlX^CGGGACTGCG^ 
GLGlG^T.^TAC^arcaAGCTGC^^ 

AATCAGACAaCACTn^G^GGGTGCAGC^<X:GGGAGC^CGGAAG«GAGGTCAGG« 
IRQHLKRVQLEELSEAEVRQHREARPALLTSRI.Krit'i^ 

CGGGCTGCG^CGATI^CATGGACTACGTC^I^GCCAG^^^ 

GCGGGCGCGaCGCCCCGGC^CTGGGCGicTCT^^ 

• • • ■ cacAGGCTCACGGAGGTCATCGCCAGC^TCATCAAACCCCAGAACACGTACTGCGT^^ 

TGTCAAG DRLTEVIASIIKPQNTYCVRRVAVVQ 

GAAGGCCGc6«TOGGCAC^CGC«GGCCTrC«^^ 



^CCGTCGxiATCGAG^OAGCTCCTCC^^^ 



CCAGGGGATicCG^GGGCTCCATCCTGTCCACGClX^Cri^ 

T,3AlTrC™im»imCACCTCACCTCACCCACGCGAAAACCTTC<^ciGG^^^ 

DFLLVTPHLTHAKTFLRTLVRljVfbi^j 

TGTAGAAGACGAGGCCCTG^TGGCACGG<;rrTrrcT^^^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTL 



V Q S D Y S 



CTATGCCCG^CCTCCATCAGAGCCAGTCTCACCTTC^ 

. . . ..AGGl^CAGCCTciAGACGGTGTGCACCAACATiTACAAGATciTCCTGCrGciG^^ 

LQVNSLQTVCTNIYKILLLQAYRFHAi-VijWijfr v ^ 



TTTGCAG 



CCCCACATT4TTCCTGCGCGTCATCTCTG;.CACGGCCTCCCTCTGCrrA 
PTFFLRVI SDTASLCYS ILKAKN 



AGMSLGAKGAAGPLPS 



GGCCGTXKIAGTGGCTGTGCCACCAAGCAT^^ 

GGGGACGACOTGACTGCCCTGGAGGCCGCAGCCAACCciGCACTGCCCTCAGACTT^^ 
GTTLTALEAAANPALPSDFKTILD 

CTGTCACGCCGGGCTCTACGTCCCAGGGA^GGGGCGGCCCACACCCAGGCCCGO^^ 

GAGTGTCCGGCTGAGGCCTGAGCGAGTGTCCAGCCAAG 



AGGGCTGAGTGTCCAGCACACCTGCCGTCirCACTTCCCCACAGGCri^GCTCGGCT^ 



CAGGAGCCCGGCTTCCACTCCCCACATAGaAATAGTCCATCCCCAGATTCGCCATTG^^^ 

GGACCCTGGaAGCTCTGGGAATTTGGAGTCACCAAAGGTCTGCCCTC^ 

AATACTGAATATATGAGTTTTTCAGriiiGA 



FIG. HI 



Truncated protein that lacks motif A 

ATCKrCGCGCGCTCCCCGCTGCCGAGCCGTCCGCrCCCTGCTGCGCAGCCACTACCGCGAGGTC 

MPRAPRCRAVRSLLRSHYREVLPLATFV 
CGGCGCCIGGGGCCCCAG^GCTGGCGGCTGGTGCAGCG^ 

RRLGPQGWRLVORGDPAAFRALVAQCLVCVPWDARPFFAA 

cccctccttccgccaggtgtcctgcctgaAgg^^ 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAAC^^^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGljL.iiKKv»juuv 

GCTGGTTCACCTGCI^CA^GCTGCGCGCTCriTGTXSC^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQAKFi'f 

ACACGCTAGTGGACCCCGAAGGCGTCTGGaATGCGAACG<bcCTGGAACC^^^^ 
H A SGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTCCCGTTGCCC^GAGGCCCAGGCGTGGCGCTGCCCCT^^^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTKt^t'i.UK 

TGGTITCTGTGTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTr^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

atccacatcgcggccaccacgtccctgggAcacgccttgtcccccggtc^^^ 

STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSi-L.L.i, 

CTCTCTGAG^CCCAGCCTGACTGGCGCTCaGAGGCTCGTaGAGACCATCm 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRbPQKYwy 

AAlXX:GGCCCCTGmCTG(^GCTGCTT^AACCACGCGCAGTGCCCCT^^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAK 

GGAGAAGCCCCAGGGCTCl^TGGCGGCCCaCGAGGAGGAGGACACAGACCCCCGTCGCCT^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVlci^rvK«<- 

CCTCCGCCGGCTGGTGCCCCCAGGCCTCraGGGCTCCAG^CACAACGAACGCC^^ 
LRRLVPPGLWGSRHNERRFLRKTKKFISLGKHAKi.bi4Ui;.i. 

GACGTGGAAaATGAGCGTG6GGGACTGCGCTrGGCTGCGiAGGAGCCCA^™^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFl.HWi. 

GATGAGTGTCTACGTCGTC(kGCTGCT<:A^TCTTTC™ATGTCAC^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKL.gfaio 

aatcagacagcacttcaagAgggtgcagc^gcgggagctgtcggaagcaga^^^ 

IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFiFitfu 

CGGGCTCCG<^CGATrGTGAACATCGACTACGTCGTGGGAGCCAGAACGT^^ 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFbVl.«i£. 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCT^^^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYif 

• • ■ • GACAGGCTCACGGAGGTCATCGCCAGCATCATCAAACCCCAGAACACGTACTGCGTGCGTCGGTATGC 

DRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACC^IAC^^^^ 

kaahghvrkafkshvstltdlqpymrqfvahlqetspi.ru 
tcccgtcgt^tcgagcagAgctcctccctgaat<;aggc(!7.gcagtggcctcttc^^^ 

AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIROitbivu^- 

ccaggggatcccgcagggctccatcctct6cacgct^^^ 

TGATITCTT^TTGGTCACACCTCACCTCAaCCACGCGAAAACCrrTCCTCAGGAC^ 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVwri:' 

TGTAGAAGACGAGGCCCTG(^TGGCACGG^lTTrGTTCAGATGCCGGCC^^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYbK 

GTGAGCGCACCTGGCCGGAAGTGGAGCCTGTGCCCGGCTGGGGCAGGTGCTGCTGCAGGGCC^ 
TGCCACAGGGTGCCCCrCGTCCCATCTGGGGCTGAGCACAAATGCATCITTCTGTGGGAGTGA^ 



FIG. IIJ 



Lacks motif A and altered C-terminus 

ATCCOSCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGCGAGGTGCTGCCGC^^ 
MPRAPRCRAVRSLLRSHYREVLPLATFV 

CGGCGCCn^GGGCCCC^^ 

CCCCTCmCCGCCAGGTGTCCTGCCTGAAGGAGCTGGT^CCCGAGTG 
PSFRQVSCLKELVARVLQRLC 



GAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAA^^^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLbRRVt^iJUV 

GCTGGTTCACCTGCTGGCACGCTGCGCGC^ 

ACACGCTAG^^CCCCGAAGGCGTCl^lXSCGAACGaGCCTGGAAC^^^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRR^l^bA 

CAGCCGAAGTCTGCCGrrcCCCAAGAGGCCCAGGCGTGGCGCTGCCCCT^^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRt^FbUK 

TGGri^CTGT<3T<^TGTCACCrcCCAGACCCGCCGAAGAAGCCACCTCr^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

atccacatcgcggccaccacgtccctgggAcacgccttgtcccccggtgtacg 

STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRP&J^i^i^b 

CTCTCTGAG^CCCAGCCTGAcTGGCGCTCGGAGGCTCGl^AGACCATCrk^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYwy 

CCCCTACGGGGTGCTCCTCAAGACGCACTGCCCGCTGCGAGCrGCGGTCACCCCAGCAGCCGGTC^ 
PYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCT^T^GGCCCCCGAGGAGGA^ACACAGACCCCCGTCGCCT^ 
EKPQGSVAAPEEEDTDPRRL,VQLLRQHSSPWgvit>rv«.«v. 

CCTGCGCCG<^CTGGTGCCc6cAGGCCTCT^CTCCAGaCACAACGAAC^^^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKl.bl.yiii^ 

GACGT^^TGAGCGTX^GGGACTGCGCTTGGCTGCGCAGGAGCCCA^™ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEIl.AKtl.nwi. 

GAT^GTGTGTACGTCGTCaAGCTCCTCAaGTCTTTCTT^TATGTCACGGAGA^^^^ 
MSVYVVELLRSFFYVTETTPQKNRLFFYRKSVWSKLQbii^^ 

AATCAGACAGCACTTGAAGAGGGTGCAGC-kjCGGGAGCT^TCGGAAGCAGAGGTCAGGCA^^^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKFU 

cgggctgcg^ccgattgtgaacatggactacgtcgtggg;.gccagaacg4tccgcagagaaaa^ 

GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSV1.«X£. 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATCCACA^CT^^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPP£.li3cr 

• • • ' GACAGGCTCACGGAGGTCATCGCCAGCATCATCAAACCCCAGAACACGTACTGCGTGCGTCGGTATGCCGTGGTCCA 

TGTCAAG DRLTEVIASI IKPQNTYCVRRYAVVQ 



GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGACCTCCAGCCGTACATC^^ 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQ ETSPLRD 

tgccgtcgtcatcgagcagAgctcctccc4^aatgaggccagcagi^cctcttcgacgtcttcct^^^ 

AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVyt, 

ccaggggatcccgcagggc^ccatcctctccacgctgct^cagcctctgctacggcgacatggaga^ 

QGIPQGSILSTLLCSLCYGDMENKLFAGIRRUtaJ-i^i^«^^^" 

tgatttcttgttggtgacacctcacctca^ccacgcgaaAaccttcctcAggaccctg^ 

DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFF 

TGTAGAAGACGAGGCCCTG^TGGCACGG^riTTOTTa.cb.TGCCK^^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQbUYSt. 

ctatgcccggacctccatcAgagccagtc^caccttcaaccgcggcttcaaggctggga^^^ 

YARTSIRASLTFNRGFKAGRNMRRKLFGVLRLKCHSLfiiU 

TTTGCAGGT<kACAGCCTCCAGACGGTGT^CCAACATCTACAAGATCCTCCTCCT^ 
LQVNSLQTVCTNIYKILLLQAYRFHACVLQLPFHQQVWKN 

ccccacatt4ttcctgcgcgtcatctctgAcacggcctccctctgctac4-ccatcct 

PTFFLRVISDTASLCYSILKAKNAE 

ccgaagaaaacatttctgtcgtgactcctgcggtgcttgggtc 

EENI LVVTPAVLGS 

gggacagccagagatggagccaccccgcagaccgtcgggtgtgggcagctttccggtgtctcctgggagggg^ 
gqpemepprrpsgvgsfpvspgrgvglgl* 



FIG. IIK 



N- terminal domain truncated telomerase (ver. 2) 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGCGAGGTC 

MPRAPRCRAVRSLLRSHYREVLPLATPV 
CGGCGCCTGGGGCCCCAG^CrrGGCGGCTXKSTCCAGCGCGG^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDAKffi-AA 
GGCCrCCCCGGGGTCGGCGTCCGGCTGGGGTTCAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAGCA 

GLPGVGVRLGLRAAGGNQRHAESSAGDS G R F P R R 
A S P GSASGWG*GRPGGTSDMRRAAQATQGASPAG 
P P R G R R P A G V E G G R G E P A T C G E Q R R R L R A L P P Q V 

CCCCTCCTTCCGCCAGG'TCTCCn^CCTGAAGGAGCTXKS^^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFAlji.Di^ftK 

CGGGGGCCCCCCCGAGGCC^TCACCACCAGCGT^GCAGCTACCTGCCCAAC^^^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVi^uuv 

GCTGGTTCACCIX^CTGGCACGCTGCGCGCT^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAG4^ACCCCGAAGGCGTCTGGGATGCGAACG(k;CCrGGAACC^^^^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTaAGCCK^^^^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDK 



SRSLPLPKR 
TGGTTTCTGTOTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCT( 



'CTTTGGAGGGTGCGCTCrCTGGCACGCGCCACTCCCACCCATCCGTGGGCCG 
------""v V S PARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCaCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGT^^^^ 
STSRPPRPWDTPCPPVYAETKHFLySSGDKEQLRPSFl.i.b 

CTCTCTOAGaCCCAGCCTGACTGGCGCTCGGAGGCTCGT6GAGACC^^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRbPgKXWW 

aatgcggcccctgittctggagci^g(^aaccacgcgc:agtgccc^^^^ 

MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAK^ 

ggagaagccccagggctctgtggcggcccccgaggaggaggacacagacccccgtc^^ 

EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPwyv iv^r 

CCTGCGCCG^TGGTGCCCCCAGGCCTCriGGGCTCCAG^CACAACGAA^GCC^^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKL.bi.Ui!.i^ 

GACGTGGAAGATGAGCGTG^GGGACTGCGOTGGCTGCGCAGGAGCCCAGGGG 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFl.HWii 

GATGAGTGTGTACGTCGTCGAGCTGCTCAC^TCTTTCTrkATGTCAC^^^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLObli^ 

AAT- -NNN- -GACAGTCAC^GGGGGGTT^CCGCCGGA^rTCGGCGTCCC^ 

CATGGGTGGACGTGGCCCCGGGCATGGCOTCTGCGTGTGCTGCCGTGGGTGC^ 

GCTGAGCAAGCCTCCTGAGGGGCTCTCTATTG- 



FIG. IIL 



Truncated protein 1 (ver. 2) 



ATCCCGCGCCKrrCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCACK:CACTACCGCG^ 

MP RAPRCRAVRSLLRSHYREVLPLATFV 
CGGCGCCraGGGCCCCAGGGCTGGCGGC^^TCCAGCGCGGGGACC^^^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWD ARFi'ir'AA 
GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGG^ 

GLPGVGVRLGLRAAGGNORHAESSA G D S G R F P R R 
A C D rc:ac;GWG*GRPGGTSDMRRAAQATQGASPAG 
P P R G R R P A G V E G G R G E P A T C G E Q R R R L R A L P P Q V 

CCCCTCCTTCCGCCAGGTiTCCTXXTCTX^GGAGCTGGTGGCCC^^^ 
pg FRQVSCLKELVARVLQRLCEKLrAis.« v u ^ r u 

cac^ccccccco.c^c^cc.ccAacGT^^^ 

CKrrGGTTCACCTGCTGGCACGCT<K:G^^^^ 

.LLLiGG.CCCCGAMK^GTCTGGO*T0Ca«CGaGCC^ 

HASGPRRRLGCERAWWri£sVK.iit«j 

cagccgaagtctcccgWcaagaggcccaggcgtgg.^^ 

TGGTI^CTG'^TGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCrTTGGAGGGTO^ 

GFCVVSPARPAEEATSLEGALSGTRHSHfi»vv^Kunxi« 

ATCCACATCGCGGCCACCACGTCCCTGGGACA^ 

CrCTCTGAGaCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCTI^^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRifwy^ 

AATGCGGCCCCT^TITCTGGAGCTGCT^ 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCG^^^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYOKVKAU 

CCTXKTGCCG^CTGGTGCCCCCAGGCCTCTGGGGCTCCAG^CAACGAACGCCGOT^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQti.^ 

gacgtggaagai^gcgtgcggga™^^ 
gat^g™cgtcgtcgagc^tc^^^ 

aatcagacagcacttgaagagggtgcagc^^cgggagctgtcggaagcagaggt^^^ 

IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKfU 

gtggctgtgctttggtttaacttcctttttaaccagaa 
vavlwftflfnqk 

CGGGCTGCG^CCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACG-iTCCG^^ 

glrpivnmdyvvgartfrrekrpsvsfrg* 



FIG. IIM 



Truncated protein 2 (ver , 2) 



ATGCCGCGCGCTCCCCGCTCCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGCGAGGTGC^ 

MPRAPRCRAVRSLLRSHYREVLPLATFV 
CGGCGCCT(^CCCCAGGGCTGGCGGCTGGTCCAGCGCa^^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCV PWD ARPPfAA 
GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATG^ 

r, LPGVGVRLGLRAAGGNQRHAESSAGDSGRFPRR 
A S P G S A S G W G*GRPGGTSDMRRAAQATQGASPAG 
P P R G R R P A G V E G G R G E P A T C G E Q R R R L R A L P P Q V 

CCCCTCCITCCGCCAGGTGTCCTCCCTGAAGGAGC^ 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTCCCCAACACGGTC^^^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRKVLrUuv 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCl^TGCT^^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATyAKir'fi' 

acacgctag4x3Gaccccgaaggcgtctgggatgcgaacgggcci^ 

HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAG^CTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTCAGCC^^^^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGKTRUfs>uK 

TGGTTTCTX3TOTGG1<5TCACCTGCCAGACCCGCCGAAGAAGCCACCTCT^ 
GFCVVSPARPAEEATSLEGALSGTRHSHFbV^jKvnn^o 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCrrGTCCCCCGGTGTACGCCGAGACC^^^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPS»fi.i.^ 

CTCTCTGAGGCCCAGCCTGACTGGCGCTC^ 
AATGCGGCCCCl^mCTGGAGCTCCTT^ 

GGAGAAGCCCCAGGGCTCn^TGGCGGCCCCCGAGGAGGA^CACAGACCCCCGTCGCCT^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYt^tvKMv.^ 

CCTCCGCCGaCTGGTGCCCCCAGGCCTCTGGGGCTCCAG^CACAACGAACGCC^^^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKI-fal.Uiii- 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAO 
TWKMSVRDCAWLRRSPGVG 

GATGAGTCTGTACGTCGTCGAGCTGCTCA(k;TCriTCTT4TATC^^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSlia 

AATCAGACAC^CTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTC^^^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKi'iJ^ 

cgggctccg<^ccgattgtg^catggactacgtcgtgggAgccagaacg™cgca 

GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYt 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATCCACA<^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

tctcaaggt^tgtgacgggcgcgtacgAcaccatcccccaggacaggctcacgga^^^ 

VKVDVTGAYDTIPQDRLTEVIASIIKPQNTYCVRRYAVVU^ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCAC 
KAAHGHVRKAFKSH 

GTCCTACGTCCAGTG 
V li R P V 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCT^CAGCCTGTGCTACGGCGACTIT^ 

PGDPAGLHPLHAALQPVLRRHGEQAVCGDSAGRAAPAFGL,^ 
I^y^TTTCITGTTCGTGACACCTCACCTCACCCACGCGA^ 



FIG. UN 



Truncated protein 3 (ver. 2) 



ATGCCGCGCGCrrCCCCGCTCCCG^GCCCrrGCCXrrCCCTGCTGCGCAGCC^^^ 

MPRAPRCRAVRSLLRSHYREVLPLATFV 
C<^CGCCTicOGCCCCACG«n«K:GCC^TOCMX^^ 

RRLGPQGWRLVQRGDPAAFRALVAgi.l'Vi. 

G<KCrCCCCGG«=TCGGCGTCCG«rrcGG<mmGG«^ 
*P% R G R R P A G V E G 0 R G E P A T C G E Q R R R I. R A L P P Q V 
CCCCTCCTricGCCAGG^TCCTGCCTG^GGAGCTGG 

G^^rrl^ixL^^GCGC^CT^ 
ALGcrLiACCclJ^^™ 

clGCCGAjG44-j4'^T'i'"°p4'"f^^ 
^^cLil^^LccreCCAGACCCGCCGAAG^ 

atccIc:aL<^caLLvcctggoacacgccttg.^ccccggi«t^^^^ 

STSRPPRPWDTPCPPVYAETK.Hi^ijis'^ 

CrCTCI^AGGCCCAGCCnGAC^GCTCGGAGGCTCGTaGAGACCATCTITC^ 

SLRPSLTGARRLVETIFL.tjijK.*'"'''^" 

«TGCGGCCCC.X.TrrCTGGAG^ 
GlGLGlcclGL^444'^rr^ 

/cJgccgL^^^ccccaggcctctgg^^^ 

clcGLl^TGlGcLLGACTGCGiTI«,C^GCAGGAGCCCAGGGGTr«.^ 

TWKMSVRDCAWL,RRSPGVGCVPAAK.nKiJ 

GATGAGTG^TACGTC^GC^CTCAGGTCn™^ 
A^TclGAlalLlGAGGGTGCAGCTGCG^ 

cL^g^g^c^JJaJ^ctacgtcg^ 

GL^GG^GGLLcGGC^C^GCCTCTCnGCTGGGCCIGGACGAT^^^^^ 

RARRPGLLGASVLGLDDI«KAWK.j.i:vij 

^tc«gg^tgt^cgggcgcgtacgAcaccatcccc^^ 

GLGGCCGcicATGGG^CGTCCGCAAGGCCl^^ 
icLcG^TclGLGAGcjcCTCCCn^ 

clGlGlTicCGlGGGC^CATCCTCTicACGCn^CTCTGCAGC^^ 



TGATITCT.^rrG<n^CACC^CACCTCACCCACGCGAAAA^ 



QGI PQGS IL 

^VTTT°?'^rH*T-T--5-i-K-T- P I. R T L V R G V P E Y 

TGTAGAAGAiGAGGCCClXSaGTGGCACGGCTriTGriCAaA^CGGCCCACG^^^^ 
VEDEALGGTAFVOMPAHGliffWi^v^uij^j 

GTOAGCGCACCTCGCCGGAAGT^AGCCTCTCCCCGGCTGO^ 
TGCCACAGGGTGCCCCTCGTCCCATCTGGGGCTGAGCACAAATGCATCTTTC^ 



FIG. IIR 



Altered C- terminus protein (ver. 2) 



ATG^CGC«:GCTCCCCGCItX:CGAGCCGTGCCKr^CCCT<X^ 

MPRAPRCRAVRSLLRSHYREVLPLATKV 



;GGC1TTCCGCGCGCTGGTGGCCCAGTCCCTCX5TGTGCGTGCCCTC^ 
R R L G P~~Q ~G W RLVQRGDPAAF 



:OGCGCCTGGGGCCCCAGGGCTGGCGGC^TGCAGC^^ 



GGCCrCCCCGGCGTCGGCCn«X»Cr««^™AGGGCC^CCGG^^ 



O L P G V G V R I- I. R_ A. *_ G_ «„ \ Q T Q G a s P A G 



sagdsgrfprr_ 
V%"V%%\V;"g%%%^^.°g°.\%^"c^%% p . . . . p p o"v 

CCCCTCCrrCCGCCAGG^TCCTGCCTG^GGAGC^ 

cLLccccccLLcl^^ 

GL^^LcLLLLcLcLcrcrrrGT^CT^^r^cc.^^ 

LVHLLARCALFVLVAP£jt,AiWv»„vf 

.GGGAGGCCGGGGTCCCCCTGGGCCTGCCAGCCCCGGGTGCGAGGA 
HASGPRRRLGCERAWNHSVR 

iCGGACGCCCGTTCGGCAGGGGTCCTGGGCCCACCCGGGCAGGACGCGTOT^ 

s"'~r'" "s'l plpkrprr 



ACACGCTAG^CCCCGAAajCGTCTGGOApCGAACGGGCCTCG^ 
CAGCCGAAGWcGTI^CCC^GAGGCCCAGOC^r^^^ 
^^ixj^lLL^CcLcCCGCCG^^ 

ATCcljciLlcALLLcrrGOGACACGCCrr^TCCCCCGGTGTACGCC^^^^ 



cjcrLlGG^CcLcLjc^CGCrCGGAGGC^^ 

^JggcccLL^gc^W 
allG^c4^GlG<^4°;4TTT4^^^^ 

cLcGCCGGCTG^CCCCAGGCCr^ 
olcGj^l^jacLjGGGACT^^^ 

ItgIgt^t^a^tIgLgctcagotct^™ 
aItcJgaLgLcL^gagggtg«gctgc«^ 

cLLcG^CGATI^CATGGACTACGTCGTGG^ 
RARRPGLLGASVLGLDDIMKAHKirv" « 

tgtcaagg-i^t^cgggcgcgtacgacaccaW^ 
gLcIccgccII^'^^^^'TTT'^'"^^ 

clGLlTicCGLGGCTCCATCC^^^ 

^.irrcTi^i^cACCTCACCTCAcc^cGa^ 
t^taLga6gaggccc«=ggt«^ 

TTTGCAGGT^CAGCCICCAGACGGTGTGCACCAACA^^ 
CCCCACArrkTCCTGCGCCTCATCTCTG;CACGGCCT^:^XnCT^ACT^^^ 



PTFFLRVISDTASLCySILKAKNA 



CCGAAGAAAACATTTCTGTCGTGACTCCTGCGGTGCTTGGGTC 
EENILVVTPAVLGS 

■CCGGTGTCrrCCTGGGAGGGGAGTTOGGCTGGGCCTCT^CTCCTCAGCCT 



GGGACAGCCAGAGAtGGAGCCACCCCGCAGACCGTCGGGTGTGGGCAGCTTTl ,„„^„_,, . 
GQPEMEPPRRPSGVGSFPVSPGRGVGLGL 



FIG. lis 



Protein that lacks motif A (ver. 2) 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGCGAGGTGC^ 

MPRAPRCRAVRSLLRSHYREVLPLATFV 

CGGCGCCT^CCCAGGGCTGGCGGC^^ 

GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGA^^ 

GLPGVGVRI^GLRAAGGNQRHAESSAGD S G R F P R R 
a^; P GSASGWG*GRPGGTSDMRRAAQATQGASPAG 
P P R G R R P A G V E G G R G E P A T C G E Q R R R L R A L P P Q V 

CCCCTCCITCCGCCAGGTGTCC^CTX^GGAGCT^ 

CGGGGGCCCCCCCGAGGCCriTCACCACCAGCGTGCGCAGCTACCTGCC™^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLL,ijKKVL»uwv 

GCTXXSTTCACCT^CT^CACGCTGCGCGCTCTTTGTGCI^^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAAigAKff*- 

ACACGCTAGTGGACCCCGAAGGCGTCTGGaATCCGAACGGGCCTCGAACCATAGC^^^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRROt,bA 

CAGCCGAAGTCTGCCGT^CCAAGAGGCCCAGGCGTGGCGCrrcCCCCT^^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRt.PiUK^ 

TGGTITCTGTGTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTC^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

atccacatcgcggcc^ccacgtccctgggacacgccttgtcccccggtgW^ 

STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFi.L.b 

CTCTCTGAGGCCCAGCCTGACTGGCGCTC<^GGCTCGTGGAGACCATCTTT^^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWU 

AATGCGGCCCCTGlTTCT^AGCTX3CTTG<kAACCACGC^^^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCC^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWyvxorvK./**- 

CCTGCGCCG^CTGGTGCCCCCAGGCCTCT<k;GGCTCCAGGCACAACGAAC^^^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLfaL.Ut.1. 

GACGTGGAA^TGAGCGTGCGGGACTGCG^riTGGCTGCGCAGGAGCCCA^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTCTACGTCGTC^GCTGCTCAGGTCTITCTT^ATGTCACGGAGACCACGm 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIO 

AATCAGACAicACTTGAAGAGGGTGCAGCnX3CGGGAGCTGTCGGAAG(^^^ 

IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

cgggctgcg6ccgattgtg^catggactAcgtcgtgggagccagaacg4tccgcagag 
glrpivnmdyvvgartfrrekraerltsrvkalfsvlinyt 

gcgggcgcg^cgccccggcctcctgggcgcctctgtgct^ctggacgatatc^^ 

RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPEliYF 



„__^^_ ' • ■ ■ gacaggctcacggaggtcatcgccagcatcatcaaaccccagaacacgtactgcgtgcgtcggtatgccgtggtcca 

DRLTEVIASIIKPQNTYCVRRYAVVO 

gaaggccgcccatgggcacgtccgcaaggccitcaagagccacgtctctaccttgacagacct 

KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

tgccgtcgt^tcgagcagAgctcctccc^aatgaggccagcagt^cctcitcg^^^ 

AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCTGCAGCCTGTCCTACGGCGACATG^^ 
QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTTCTTGTTGGTGACACCTCACCTCACCCACGCGAA^CCTTCCrCA^ 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGCCCTGGGTGGCACGGCITTTGl-rC^^^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSS 

CTATGCCCGGACCTCCATCAGAGCCAGTCTCACCTTCy^CCGCGGCTTCAAGGCTGG^ 
YARTS I RASLTFNRGFKAGRNHRRKLFGVLRLK CHSLFLD 

mGCAGGTGAACAGCCTCCAGACGGTGTGCACCAACATCTACAAGATCCTCC^ 
LQVNSLQTVCTNIYKILLLQAYRFHACVLQLPPHQQVWKN 

CCCCACATTITTCCTGCGCGTavTCTCTGACACGGCCTCCCTCTGCTACTCCATCCT 
PTFFLRVISDTASLCYSILKAKNAGMSLGAKGAAGPLPSE 

GGCCGT^GTGGCTGTGCCACCAAGCATTCCTGCTCAAGCTGACTCGAC^ 
AVQWLCHQAFLLKLTRHRVTYVPLLGSLRTAQTQLSRKLP 

GGGGACGACGCTGACTGCCCrGGAGGCCGCAGCCAACCCOTCACTGCCCT 
GTTLTALEAAANPALPSDFKTI LD 



FIG. IIT 



CTGTCACCK:CGGGCTCTACGTCCCACKX3AaGGAGGGGCG^CCCACA^ 
GAGTGTCCG^CTCAGGCCT^GCGAGTGTCCAGCCAAGG^CT^ 

caosagcccotcttccactccccacataggaatagtccatccccagaWcca™ 

GGACCCTGGGAGCTCTOSGiAriTGGAG'I^CC^ 
AATACTGAATATATGAGTTTTTCAGTTTTGA 



FIG. IIU 



Truncated protein that lacks motif A (ver. 2) 

ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGCG^^ 

MPRAPRCRAVRSLLRSHYREVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAGCGC^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWD ARFt-FAA 
GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGA 

GLPGVGVRLGLRAAGGNQRHAESSA G D S G R F P R R 
t S P GSAS GWG * GRPGGTSDMRRAAQATQGAS PAG 
P P R G R R P A G V E G G R G E P A T C G E Q R R R L R A L P P Q V 



F R Q V 



I • : 1 ^CAGAGGCTCTGCGAGCGCGGCGCGAAGAACGTGCTGGCCTTCGGCTTCGCGCTC 

RLCERGAKNVLAFGFALLDGAR 



CGGGGGCCCCCCCGAGGCCITCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACC^^^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWl,i.i.i.KKv«ji^i^ 

GCTXK^rrCACCTGCTGGCACGCTGCGCGCTCriTGTX^CrrGGT^^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATgARFfi:' 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACC^^^^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRt^i:.;*^ 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCC^^^^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTKL.fbUK 

■GGAGGGTGCGCTCTCTGGCy^CGCGCCACTCCCACCCATCCGTGGGCCGCCLAGCACCACGCGGGCCCCC 



R H S H 



TGGTTTCTGTGTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTTTI 
GFCVVSPARPAEEATSL 

ATCCACATCGCGGCCACCAaGTCCCTGGGACACGCCrrGTCCCCCGGTGTACGCCGA 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPbfi.i.i> 

CTCTCTGAGGCCCAGCCTG^CTGGCGCTC^AGGCTCGTGGAGACCATCTTTC^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPUKXHU 

AATGCGGCCCCT^TITCTt^GAG^CrrGGGAACCACGCGCAGTGCCCC^^^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR^ 

GGAGAAGCCCCAGGGCTCTCTGGCGGCCCCCGAGGAGGAGGACACAGAC6CCCGTCGCCT^^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWgvYi^rvK^tv- 

CCTGCGCCGGCTGGTGCCCaCAGGCCTCT^CTCCAG^CACAACGAA6^^^^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLbl.Uli.i.^ 

GACGTGGAAGATGAGCGTGCGGGACTGCG^riTGGCTGCG^G^^^ 
T WKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL^ 

GAT^GTGTGTACGTCGTCGAGCTGCTCAiGTCTTTCTT^ATC^^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKl.g&A^ 

aatcagacagcacttcaagWtgcagctgcgggagctctcggaagca^ggtca^^^ 

IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

cgggctgcggccgattgtgAacatggactacgtcgtgggagccagaacgttccgcagaga^ 
glrpivnmdyvvgartfrrekraerltsrvkalfsv1.hie. 

GCGGGCGCG^GCCCCGGCCTCCTGGGCGCCTCTGTGCraGGCCTGGAC^^^^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELlff 

• ' ■ • GACAGGCTCACGGAGGTCATCGCCAGCATCATCAAACCCCAGAACACGTACTGCGTGCGTCGG^ 

DRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGACCTC^^^ 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD^ 

TGCCGTCGTCATCGAGCAGAGCTCCTCCC^XW^TGAGGC^GCAGTGGCCTCTT^ 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVyc 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCTGCAGCCTGTCCTAC 
QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

D F £ i V T PHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP^ 

TGTAGAAGACGAGGCCCT<^TXK;CACGG^riTTTGTTC^^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSR 

GTGAGCGCACCTGGCCGGAAGTGGAGCCTGTGCCCGGCTGGGGCAGGTGCTGCTGCAGGGCCGTTC 
TGCCACAGGGTGCCCCTCGTCCCATCTGGGGCTGAGCAC7VAATGCATCTTTCTGT 



FIG. IIV 



^1 

Lacks motif A and altered C-terminus (ver. 2) 

ATGCC<X:GC(Kn'CCCCGCTW:CGAGCCGTOXKnx:CCTGCTOCGCAGCCACTACCG^ 

MPRAPRCRAVRSI.I.HSHYREVLPLATPV 

CGGCGCCn3Ga<^CCAGG^ 

GGCCrCCCCGGGGTCGGCGTCCGGCTCGGGTT^GGGCGGCCGGGGGGAACCAGCGA(»TGCGGAGA^^ 

G L PGVGVRI.GLRAAGGNQRHAESSAGDS G R F P R R 
°A '^S P G S A S G W G . G R P G G T_ S_ D_ «_ R_ R_ A__ A__ Q_ A T 0^ G A S P A G 
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C G E Q R 

CCCCTCCTrCCGCCAGGTikcTGCCTGAAGGAGCIt^Gl^CCGACnXi^CAGAGGCT^^ 



CGGGOGCGGCCCCGAGGCCn^CCACCAGCG^GCAGC.AC^^ 

GCTGGTTCACCTOCTGGCACGCTGCG^^^ 

ACACGCTAGiGGACCCCGAAGGC<^CT^ATGCGAAC^ 

cagccgaagtc^ccgWcaagaggcccaggcgtggc^ 

TGGTrrCTGTGT«nX5TCA6CTX^CAGAcicGCCGAAGAAGC<:AC<n.^^ 

GFCVVSPARPAEEATSLEGALSGTRHt.Hft.v^^B.w 

ATCCACATCckGGCCACCACGTCCCTGGGAC^^^ 

CTCTCTGAGaCCCAGCCTGAcTGGCGCTCGGAGGCTCGTGGAGACCATCT^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPR LPQR^«y 

AATGCGGCCCCTGTTTCTGtkGCTGCTTGGGAACCACGCGCAGTCCCCCT^ 
MRPLFL.ELLGNH" 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAiGACACAGACCCCCGTCG^^^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWgvit^t^vK.^*^ 

CCTGCGCCGaCTGGTGCCCCCAGGCCTCTGGGGCTCCAG^CACAAC^^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKL&l-yti. 

GACGTGGAAGATGAGCGTG<;:GGGACrrGCGCTrGGCTtK:GCAGGAGCCCA 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEII.AKiri.n«i. 

GATGAGTGTOTACGTCGTCGAGCTGCTCA^TCri^CTTTTATO^^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWbKi.Uf^^ 

AATCAGACAGCACrrTGAAGAGGGTGCAGC^GCGGGAGCraTCGGAA 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPU 

cgggctx^g<^ccgattgtgAacatggactacgtcgtgggagccagaacg4tcc^^ 

GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVbWJi 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGAC^TAT^^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPEl.YJf 

• • • ■ GACAGGCTCACGGAGGTCATCGCCAGCATCyVTCAAACCCCAGAAC^CGTACTGCGTGCGTCGGT^^ 

TGTCAAG DRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCrCTACCTT^ 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPI.KU 

t^cgtcgt^tcgagcag^gctcctccctgaatgaggc^gcagtggcctcttcgacgWcct^^^ 

AVVIEQSSSLNEASSGLFDVFLRFMC""'^"^TPr, KSYVOC 
CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCTGCAGCCTGTGCTACGGCGACATGGAGA^ oTr,i>T.r^TTTPTVD 

qgipqgsilstllcslcygdmenklfagirrdglllrlvd 

;cttcctcaggaccctggtccgaggtgtccctgagtatggctccgtggtgaac^^ 

!cggaccctggaggtgcagagcgactactccag 
rtlevqsdyss 



TGATTTCTTGTTGGTGACACCTCACCTCACCCACGCGAAAACL 

DFLLVTPHLTHAKTFLRTLVRGVPEYGCVV 



TGTAGAAGACGAGGCCCTG^GTGGCACGGCTTTTGTTCAGATGC^^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDf^T'T. RVOSDYSS 

ctatgcccggacctccatcAgagccagtctcaccttcaaccgcggcttc^ 

YARTSIRASLTFNRGFKAGRNMRRKLFGVLRLKCHSLFLD 

ITTGCAGGT^CAGCCTC^GACGGTGTCCACCAACAT^ACAAGATCCT^ 
LQVNSLQTVCTNIYKILLLQAYRFHACVLQLPFHQQVWKN^ 

CCCCACATTTTTCCTGCGCGTCATCTCTG^CACGGCCTCCCTCrc 
PTFFLRVI SDTASLCYS ILKAKNAE 

CCGAAGAAAACATTTCTGTCGTGACTCCTGCGGTGCTTGGGTC 
EENILVVTPAVLGS 



GGGACAGCCAGAGATGGAGCCACCCCGCAGACCGTCGGGTGTGGGCAGCmCCGGTGTCT 
GQPEMEPPRRPSGVGSFPVSPGRGVGLGL* 



ITTTTCCCCCAG 



FIG. 11 W 



